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ABSTRACT 

This study is based on an earlier investigation by 
Brant and Trabasso, in which it was demonstrated that 4-year-old 
children could perform transitive inferences when training forced 
information encoding by involving questions about two comparative 
dimensions of an object (long and short) The present study was 
designed to examine the sources of difficulty that children have in 
making inferences and to investigate the crucial factors in the 
Bryant and Trabasso procedure that contributed to its success* The 
folJ owing three experiments were conducted: (1) replication of Bryant 
and Trabasso, (2) traditional approach losing only one comparative 
dimension (longer) , and (3) both comparative questions asked across 
pairs rather than within each pair. Results of initial training 
indicated that in traditional studies failure to make transitive 
inferences was not necessarily due to inability to infer, but 
inability to encode comparative relat:ions. Retraining with verbal and 
visual feedback was undertaken, and the information processing 
demands of each experiment were analyzed. It was concluded that 
children need to be cued to both dimensions to make inferences and 
that the iniformation processing demands are generally the crucial 
determinants of children's success or failure. (DP) 
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\ trtnsLtlvc iaieceace 1^ a lo<jlcal opetdtLotk of the 
tov^: it * is tjceit^»r thin B (A>B) aod if fl ir» greator than 
C (b>C) , taon \ i ? jreater thau C (A>C) • This inference 
roqulres th«.) ^dditijn of two asymmetrical relitions^ A>Q anl 
ii>C0 which i.s on^ cif the yroupinq structures, identified by 
Pia jet^ tfoich ia acjuired at the staqe of ' concrete 
opi^r^ti'>ns« 4?ceop:;ratiooal children fail to make this iyv^ 
ot inference, in Piajet^s itnalysi^, h^^cause they cannot 
coorulnatc (Ijjiciily add) the two relations A>B and Q>C 
aninc; the .aiddl*? teca b* This coordination requires 
rncodin^ the cu/er^ibility of the relationship between A and 
6 (A>:) dgd D<\) in order to use B as a niidU ten which Is 
both less tttan A i?id jreater than €• 

Bryant ind Ccabasso, (1971) did an experiaent which^ 
di^aonstratod that ^rnoperationdl children (ranging in age 
from four to six years) could perforn such inferences about 
lenqth with a high dojree of success. Their experia^nt also 
resolved several problexj which were disputed in the earlier 
lltoraturo oy: 

(1) U.iin^j syabols (colors) to represent lengths, 
elidixnatin^j any solution using perceptual 
differences between sticks, ^ 

(2) controlling foe response bias (success achieved by 
Ub>lling **A is long^ and gefteraliziag this label 
to ins^er the AC gaestlon) by usiag five sticks 
and basin J the critical test on the center three 
stioics« aad 

O) onsirini aeeory for the* original inforsatioo bir 
traiainj (in this case th« relation^ of AB, BC, CD 
and 0£) and aeasuring aesory f or the original 
intorsacion during test trials. 
Table I dessrihe/i ttie procedure used by Bryaat and 
Trab<issoA CoLorei ^icks were placed in a box with holes 
countersunk' JO that x stick vhen placed appropriately would 
protrude exactly one inCh« Tvo sticks at a tine were 
presented and the axoerieenter asked *?lihich sitck is longer 
(shorter) la the first traiaiag phase ench of the four 
pairs iras trained separately to a criterion of eight out of 
ten correct r^asponses. l^ the ^cond phase of traiaisg the 
P^^Ihts were randomized and subjects were trained to.^a 
ctitc^rion of ^six consecative correct responses on each pair* 
^ In both phases s^bjects were given visual feedback by 
shoving then the 9tick4« Or verbal feedback tiy telling thee 
the relationship* In testing subjects were (Mresajited with 
each of tae ten possible pairs fros the five sticks four 
tiaas« The forty ^{uestions were cMdoaixed and no feedback 
was given. 

Taiile , If shows the results fros Bryant and Trabasso 
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with visual feedDack on four yoar old subjects* The pairs 
on the diagonal ^re tii3 training pairs, and the proportion 
correct is a aeasuce of aenory for the original inforaation* 
Besponse bias is possible on pairs on the top and right 
margins* Me call thea **end-^ancbored** pairs because they 
involve the longest and shortest stick in the five stick 
array. The center pair is the critical test pair* 

The purpose of the present experinents is to exaaine 
the sources of difficulty children have in aaking inferences 
and to exaaine what factors in the Bryant and Trabasso 
procedure contributed to their success* ha exaaination of 
the Bryant and Trabasso task indicated that they departed 
froa traditiv>nal procedures in the way in vhiqh they asked 
questions, as well as by their use of training to ensure 
aeaory* Their training procedure aade SSiilisit the 
reversible relation of the sticks in each training pair by 
requiring the subjects to. answer both longer and shorter 
questions, and thas forced the children to encode the 
relationships in this aanner in order to r;^ach neaory 
criterion* 

tfe asked vhat ifuuld l^appen if « this encoding was not 
forced* That Is, the logical structure of the inforaation 
used in the experiaent was exactly the saae, but the task 
deaands were varied* Table III shows the design of our 
thvee experiaents* In £xperiaenl: 1 we replicated Bryant and 
Trabasso with verbal feedback* In Fxperiaent 2 used a 

nore ^traditio'nal" procedure by using only one coaparative 
question (eitaer linger 2£ shorter) throughout to see if the 
use of both coaparativos was ^ critical factor* Ih 
Experiment 3, both <]uestions were asked but across pairs 
rather than within a pair* This tests whether a subject 
needs to be force4 to encode the reversible relationship by 
using both com para i:ives. within each pair, or whether he only 
needs to be cued to use both ^oras by using both in th>i 
training, but across pairs* 

\ Table IV shows .a suaaary of the training data* The 
saae trends are observed for both the number of subjects 
reaching criterion and the nuaber of trials necessary to 
reach criterion for those subjects who did succeeds Both 
the Bryant and Trabasso replication and inff^rentlal 
conditions gave subjects little difficulty (with the 
infeiontial appearing soaewhat simpler); however, in the 
traditional condition, where only one coaparative question 
was asked there was a high rate of failure and even for 
those subjects who learned, the task was auch aor^ 
difficult* 

Therefore, in earlier traditional studies, failure to 
make a transitive iaferance was not necessarily because of 
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dn Irtability to inidL^ but cathec because of an inability to 
encoie the coapac itive relation of the original pairs of 
ordinal relations. This failure is consistent vith PiagetVs 
observation that preoperational children vill reduce ordered 
rt>lations to classif ications^ i.e. use the coftparativc as a 
label. This reasoningi produces: if K is longer than h, thi-^n 
A is long and B is not long, and if B is longer than then 
D is long and C is not long, which places B in tvo nutually 
exclusive clajses and causes considerable confusion. 

Table V ihovs test data follovlng traiainq vith veri^al 
teedtack. T^)t questions are counterbalanced for ionqer and 
Ttbdrter in ill three experinents* Tanle VI shove the test 
dita for the jaae subjects who voce retrained ' using visual 
feedhaclc. 

The Bryarit anl Traoasso replcation group performed uucfi 
better^ than the other tuo. of greatost Jjiliiisst are their 
aeaory for initial^ pairs (shown on the diagonal) and their 
p^rfomance '.>n the critical test pair. The histograms on 
the right stio^r the nuaber of subjects making zero to four 
Correct responses on the BO questions. There is sooe 
iipcoveaent in all groups following retraining with visual ^ 
fc^edbacky but this laprovenent is aost striking for the 
Bryaiit and r^a^asso replication study, whore there Is a very 
high success rate on the critical infereutial question. 

The aain conclusions to be drawn fro« the data in 
Tables V an i VI are; 

U iihan feedback was ygthal* aty^nt and frabasso 
replication subjects were above chance on the critical BD 
test. Althouih th3 traditional^ pi^opoction is as high, it is 
not above chance becuase of the stall nuaber ot subjects who 
had succeeded in training. Also^ the overall perforaance of 
the Bryant and Trabasso group was superior* 

2. Vhen subjects were retrained with ligMil feedback, 
subjects in the Bryant and Trabasso . replication expeciaent 
show substantial iaproveaent on the Inferential pair (anout 
^0 percent), whereas traditional subjects show no 
iaproveaent on the inferential pair. 

Turning to the individual subject data, we reach th^ 
saae conclusions* In particular, the percent of subjects 
who answer ^j^^ critical test correctly rosci froa 3S percent 
to 70 percent in the Bryant and Trabasso experiaent. 

f^ven though the inferential subjects reached criterion 
easily durinj training, their perforaaace is within the 
cuance interval for all pairs. This pusxling result lead us 
to look for. another possible strategy which subjects sight 
be using* Goini back - to Table III, note that in 
Bxperiaent J subjects can answer trainiag questions by using 
siaple responje rules: for one group **choo8e A, C or E** and 
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for tho other group "ciioose b or for ^ay pair presetted. 
?urthor analysis of ' the test data shovs that subjects 
continue to apply these rules during testing. Hhen 
presented iritii any pair including gne of the *'right answer" 
sticks, subjects tended to choose that stick without regard 
to whether the question asKed for the longer or shorter 
stick. For eKavple, when given the pair AD a subject in the 
firf&t group W^Td^hoose K regardle:^s of guestion. :>ubjects 
gave the inferentially correct answer on appropriate 
questions (in this case longer) mote than on inappropriate 
questions (in tbis case shorter) (sign test, p<.0Q[01). On 
pairs containing two or i^sng of the sticks chosen by the 
response rules, subjects gave no d^ffenential performance on 
longer versus sh3rter questions; all they appear to do is 
quess. 

The conclusion here is that the double foroi of the 
coaparative is necessary for success in nt'king inferences. 
The question of forced versus cued double encoding cannot be 
examined, beciuse the subjects discovered a simple solution 
to the inferential tasky which the* authors had not 
anticipated. The few traditional subjects who could he 
tested showed somewhat int«drmediate performance. The small 
N Joes not allow any concla:3ions about the strategy they 
used; however, there appears to be some mixture of encoding 
strategics used by these subjects. 

These reju Its lead us to examine what the iofomation 
processing demands on the subjects are in each experiment* 
Three factors arise. First, can the subject be successful 
in trainimi by using a simple response rule. Second^ what 
'is the memory lead placed upon the subject. Finally, must 
the subject listen to the form of the question asked by the 
experimentert and how much inforsatlon does the qu0stion 
give about appropriate encoding of the information. } 

Referring back to Table I, ve can see that in phase one 
both the traditional and inferential groups can succeed by 
using a simple response rule, becuase only one question Is 
asked for each pair. Therefore, there is only one right 
answer per pair, and attending to the form of the questions 
is not critical for learning the correct response. For the 
Dryant and Trabasso subjects, however, two different 
responses per pair are required and the form of the question 
indicated th^ appropriate response. Thus the subject must 
encode the reversible relationship in order to consistently 
give the correct response. 

In phase two inferential sfut jects can continue to use 
the respomse rules learned in phase one, because the 
response holts across pairs and the randoml^xation presents 
no furhter problem. The traditional group, however, cannot 



continue to use simple response rules. They must begin 
again lad encode eith^^r conditional rules (i.e. A is the 
answer when AB is presented, B is the answer when BC is 
pres^uted^ tJtcO ir encode the length relatioru^hip in order 
to reach criterion. If th^ conditional rules are used there 
is no concrete way to intejrate the information adn reduce 
the ttemory load* 

Dryant and Traha^so subjects, like the inferential, can 
continue to use tho strategy eo^ployed in phase one* In 
addition, when learning all pairs simultaneously, they can 
coordinate tiie series and encode oue ordering from longest 
to shortest, ind thus reduce their KeiBory load. 

Succe&i on the test questions was determined not only 
by the ability to learn the reguired pairs in training, but 
was also largi^ly determined by wherther or not the pairs 
were encodel appropriately in terms of length relationships. . 

Thus successful performance on a task with the logical 
structure of the addition of four asyametrical relations has 
been demon itcated; however, the information processing 
demands on the subjects are the critical factors involved in 
the success or failure o£ f ott*y^ar-old children. 



HEPBREilCE: Sryant, and Trabasso, f. Transitive 

inference!^ inl memory in young children. Nature, 1971, 23^:, 
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TABLE IV. TRAINING DATA 



EXPERIMENT NUMBER OF SUBJECTS 

REACHING CRITERION 



BRYANT-TRABASSO 20/23 
REPLICATION 



TRADITIONAL 7/20 
INFERENTIAL UO/UO 



PHASE II 

CONDITIONAL MEAN ERRORS WITH VERBAL FEEDBACK 



AB BC CD DE TOTAL 



EXPERIMENT 



BRYANT-TRABASSO 2.55 5.35 U.IO 3.10 3.78 
REPLICATION 

TRADITIONAL 7.78 12.29 8.57 3.H3 7.89 

INFERENTIAL 2.60 3.53 3.83 3.05 3.2S 



TABLE V. TEST DATA FOLLOWING TRAINING WITH VERBAL "EEDBACK 



1. BRYANT-TRABASSO 
REPLICATION 



Ns20 



Ms? 



A 

0 
C 
0 



D C 
.96 .81 
.66 



Overall 



C E 
.75 .86 
.66 .80 
.79 .76 
.85 

.79 



2 . TRADITIONAL 

B C D E 

k .75 .71 .61 .57 

B .54 .71 .61 

C .57 .79 

0 .75 

Overall « .66 

3. INFERENTIAL 

B C D 2 

A .61 .50 .59 .59 

0 .54 .56 .56 

C .53 .61 

D •SO 
Overall «. #60 
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TABLE VI. TEST DATA FOLLOWING RETRAINING WITH VISUAL FEEDBACK. 



N=20 



K=ll 



BRYANT--TRABASSO 
RERLI CATION 



B C 




E 


\ .99 .90 


.91 


.93 


D •SI 


.88 


.88 


C ' 


.91 


.90 


D 




.98 


Overall = 


.91 




TRADITIONAL 






B C 
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E 


A .82 ,82 


.77 


.77 


B .59 


.73 


.75 


C 


.68 




D 






Overall - 


.72 
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3. INFERENTIAL 



B C D E 

A .69 .63 ,72 .65 

B .56 ,61 .60 

C • .61 .68 

D .69 
Overall = 
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